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Abstract
Objective—Nonsuicidal self-injury (NSSI) is prevalent and associated with clinically significant 
consequences. Developing time-efficient and cost-effective interventions for NSSI has proven 
difficult given that the critical components for NSSI treatment remain largely unknown. The aim 
of this study was to examine the specific effects of mindful emotion awareness training and 
cognitive reappraisal, two transdiagnostic treatment strategies that purportedly address the 
functional processes thought to maintain self-injurious behavior, on NSSI urges and acts.
Method—Using a counterbalanced, combined series (multiple baseline and data-driven phase 
change) aggregated single-case experimental design, the unique and combined impact of these two 
four-week interventions was evaluated among ten diagnostically heterogeneous self-injuring 
adults. Ecological momentary assessment was used to provide daily ratings of NSSI urges and acts 
during all study phases.
Results—Eight of 10 participants demonstrated clinically meaningful reductions in NSSI; six 
participants responded to one intervention alone, whereas two participants responded after the 
addition of the alternative intervention. Group analyses indicated statistically significant overall 
effects of study phase on NSSI, with fewer NSSI urges and acts occurring after the interventions 
were introduced. The interventions were also associated with moderate to large reductions in self-
reported levels of anxiety and depression, and large improvements in mindful emotion awareness 
and cognitive reappraisal skills.
Conclusions—Findings suggest that brief mindful emotion awareness and cognitive reappraisal 
interventions can lead to reductions in NSSI urges and acts. Transdiagnostic, emotion-focused 
therapeutic strategies delivered in time-limited formats may serve as practical yet powerful 
treatment approaches, especially for lower-risk self-injuring individuals.
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Nonsuicidal self-injury (NSSI; i.e., the deliberate destruction of one’s own bodily tissue 
without suicidal intent and for reasons not socially sanctioned) is prevalent, with a recent 
meta-analysis showing pooled lifetime prevalence estimates that range from 5.5 to 17.2% 
(Swannell, Martin, Page, Hasking, & St. John, 2014). NSSI occurs across the range of 
psychiatric disorders (e.g., Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006; 
Selby, Bender, Gordon, Nock, & Joiner, 2012) and is associated with clinically serious 
consequences, including physical injury, medical complications, heightened negative 
emotions, and lower functioning (e.g., Briere & Gil, 1998; Nock et al., 2006; Turner, Austin, 
& Chapman, 2014). Converging findings also show that NSSI is a strong prospective 
predictor of suicidal behavior (e.g., Bryan, Rudd, Wertenberger, Young-McCaughon, & 
Peterson, 2015; Wilkinson, Kevin, Roberts, Dubicka, & Goodyer, 2011).
The Four-Function Model (Nock, 2009; Nock & Prinstein, 2004) has garnered the strongest 
empirical support of existing NSSI theories. Of the four proposed reinforcement processes, 
automatic negative reinforcement (ANR; NSSI to reduce or escape from aversive thoughts or 
emotions) is the most commonly endorsed; for example, in one study, 65% of self-injuring 
individuals endorsed ANR compared to only 4% to 25% for the other functions (Nock, 
Prinstein, & Sterba, 2009). The prominent role of decreased aversive cognitions or feeling 
states in maintaining self-injury is also central in other NSSI theories (e.g., Chapman, Gratz, 
& Brown, 2006; Klonsky, 2007), and supported by self-report, ecological momentary 
assessment (EMA), and laboratory studies (e.g., Allen & Hooley, 2014; Franklin et al., 2010; 
Nock et al., 2009).
Unfortunately, few interventions for NSSI have consistently demonstrated efficacy (e.g., 
Franklin et al., 2016; Glenn, Franklin, & Nock, 2015). Dialectical Behavior Therapy (DBT; 
Linehan, 1993) has accrued an impressive body of evidence to support its efficacy for 
treating borderline personality disorder (BPD; e.g., Kliem, Kroger, & Kosfelder, 2010); 
however, it is not clear that it outperforms active control conditions in the treatment of NSSI 
(e.g., Linehan et al., 2006; McMain et al., 2009). DBT also may lack practicality for many 
patients and settings (e.g., Pasieczny & Connor, 2011) and be more intensive than necessary 
for some self-injuring individuals (e.g., Andover, Schatten, Morris, & Miller, 2014). 
Findings from studies of emotion regulation group therapy (ERGT; Gratz & Gunderson, 
2006), which includes a multitude of emotion regulation and acceptance-based skills, are 
encouraging for NSSI (e.g., Gratz & Tull, 2011; Gratz, Tull, & Levy, 2014); however, ERGT 
has primarily been tested in female samples with at least subthreshold BPD who also 
received concurrent individual therapy. In sum, developing evidence-based, stand-alone 
interventions for NSSI as it presents in diagnostically diverse samples and outside the 
context of a BPD diagnosis remains a high priority.
Existing cognitive-behavioral treatments for NSSI also contain many components, making it 
difficult to define the specific ingredients responsible for improvements when they occur 
(e.g., Lynch & Cozza, 2009; Turner et al., 2014). Advancing our knowledge about key 
therapeutic strategies for NSSI has the potential to improve not only the efficacy, but also the 
efficiency and feasibility, of extant treatments. Promoting specific, adaptive, and 
nonavoidant strategies for responding to intense emotion may directly address the functional 
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processes that have been shown to typically maintain NSSI, and thus be critical for effective 
treatment.
Mindfulness, defined as observing and attending to one’s present experiences with 
acceptance and a nonjudgmental attitude (Bishop et al, 2004), is one strategy that holds 
promise for treating NSSI, particularly when the emphasis is on becoming more mindful of 
internal experiences. Self-injuring individuals evidence deficits in self-reported emotion 
awareness (e.g., Dixon-Gordon, Tull, & Gratz, 2014; Klonsky & Muehlenkamp, 2007; 
Wupperman, Fickling, Klemanski, Berking, & Whitman, 2013) and high self-reported 
experiential avoidance (e.g., Howe-Martin, Murrell, & Guarnaccia, 2012; Najmi, Wegner, & 
Nock, 2007). Individuals with a history of NSSI but none in the past year also report greater 
acceptance of emotions than those currently engaging in NSSI (Anderson & Crowther, 
2012). Further, mindfulness has been shown to partially mediate the relationship between 
depression and NSSI, highlighting its protective role (Heath, Carsley, De Riggi, Mills, & 
Mettler, 2016). When NSSI serves the avoidant function of relieving affect perceived as 
intolerable, fostering mindful awareness of emotion may reduce reliance on this behavior. 
Although increasing emotion awareness and acceptance is a key target in ERGT and 
mindfulness is considered a core skill in DBT, knowledge regarding the unique effects of 
mindful awareness (in isolation from other strategies) on NSSI is lacking.
Another emotion-focused strategy that may directly address the functional mechanisms that 
maintain NSSI is cognitive reappraisal, which involves thinking about emotion-eliciting 
stimuli in a way that diminishes the emotional impact (Campbell-Sills, Ellard, Barlow, 
2012). Negative associations between self-reported levels of reappraisal and NSSI have been 
observed in cross-sectional (e.g., Voon, Hasking, & Martin, 2014a) and longitudinal research 
(e.g., Tatnell et al., 2013). Self-injuring individuals also tend to demonstrate dysfunctional 
appraisal processes (e.g., Andover & Morris, 2014; Franklin et al., 2010). Findings from 
prospective studies have also shown that individuals currently engaging in NSSI are less 
likely to use reappraisal than those who stop this behavior (Andrews, Martin, Hasking, & 
Page, 2013), and that reappraisal at baseline protects against worsening NSSI medical 
severity over time when controlling for other emotion regulation strategies (Voon, Hasking, 
& Martin, 2014b). Using reappraisal to change the experience of emotion may help prevent 
negative affect from escalating to a level at which urges to engage in NSSI arise. Similar to 
mindfulness, however, although several existing treatments that have been tested for self-
injury include cognitive elements (e.g., Andover et al., 2014), the unique and specific effects 
of reappraisal on NSSI are not well-understood.
Research that distills the specific effects of mindful emotion awareness and cognitive 
reappraisal on NSSI would shed light on the degree to which these are potent and critical 
treatment components. Given research to suggest that heightened emotion awareness 
facilitates the use of reappraisal (e.g., Garland, Hanley, Farb, & Froeliger, 2015; Gross & 
Jazaieri, 2014), learning to think more flexibly about emotion-provoking situations may be 
less useful without training in mindful emotion awareness. Conversely, promoting mindful 
emotion awareness without teaching reappraisal may leave self-injuring individuals devoid 
of adaptive strategies for changing the intensity of affect when needed. Thus, it would be 
informative to determine not only whether each strategy is effective in isolation, but also 
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whether adding the alternative intervention results in additive benefit for those who do not 
respond to one strategy alone.
In this study, we sought to directly test the effects of two emotion-focused interventions 
(mindful emotion awareness training and cognitive reappraisal/flexibility) on NSSI using a 
counterbalanced and combined series (multiple baseline and data-driven phase change) 
aggregated single-case experimental design (SCED) (Barlow, Nock, & Hersen, 2009). 
Participants completed daily assessments of NSSI throughout baseline, intervention, and 
four-week follow-up phases. Primary aims were to evaluate (1) whether each intervention, 
when administered alone, produces clinically meaningful reductions in NSSI, (2) whether 
adding the alternative intervention enhances reductions in NSSI for individuals who do not 
respond to the initial intervention, and (3) whether gains are maintained during follow-up. It 
was hypothesized that (1) the initial intervention would result in clinically meaningful 
reductions in NSSI, (2) adding the alternative intervention would enhance reductions in 
NSSI for those who do not respond to the initial intervention alone, and (3) gains would be 
maintained during follow-up.
Method
Participants
Participants consisted of 10 self-injuring individuals. Inclusion criteria were: (1) at least 18 
years of age, (2) meet criteria for NSSI disorder (a condition for further study included in the 
Diagnostic and Statistical Manual of Mental Disorders, 5th ed. [DSM-5]; American 
Psychiatric Association, 2013), which includes ≥ five days of NSSI in the past year, (3) 
engagement in NSSI for ANR, and (4) stability on psychotropic medications. Exclusion 
criteria were: (1) current symptoms warranting an immediate higher level of care, including 
suicidal intent, severe mania, florid delusions or hallucinations, or current or recent (within 3 
months) substance use disorder (not including caffeine, nicotine, or cannabis use disorder), 
or (2) concurrent psychotherapy for NSSI or related problems. Participant characteristics are 
presented in Table 1. On average, participants reported 3.6 acts of NSSI over the past month 
at the intake (SD = 4.1; range 1 to 15).
Study Design
To evaluate the unique and combined impact of the two interventions, a counterbalanced, 
combined-series (multiple baseline and data-driven phase change) design was used (Barlow, 
Nock, & Hersen, 2009). Participants were randomly assigned to a two- or four-week 
baseline phase and the initial four-week intervention. Thus, the randomization conditions 
were: two-week baseline + mindful emotion awareness, four-week baseline + mindful 
emotion awareness, two-week baseline + cognitive reappraisal, and four-week baseline + 
cognitive reappraisal. The initial baseline served as a control condition to establish levels of 
NSSI in the absence of treatment, and to potentially demonstrate that changes in NSSI 
occurred when and only when the intervention was applied. Following the first four-week 
intervention, phase change was determined based on idiosyncratic changes in NSSI. 
Participants who responded to the initial intervention (defined as ≥ 50% reduction in average 
number of NSSI urges and acts per week from the baseline phase) entered a four-week 
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follow-up phase. Participants who did not respond to the initial intervention (defined as a ≤ 
25% reduction in average number of NSSI urges or acts per week from baseline) received 
the alternative intervention before entering the follow-up phase.1 This data-driven phase 
change strategy allowed for potentially strong inferences about effects as a function of each 
intervention and the combination of both interventions, and was clinically desirable by 
flexibly determining when to apply and withdraw treatment on a case-by-case basis.
Procedures
All procedures were approved by the Boston University Institutional Review Board and the 
study was pre-registered with ClinicalTrials.gov. Participants were referred by Boston-area 
institutions conducting research or treatment with self-injuring individuals; online research 
listings were also used for recruitment. Interested individuals completed a brief phone screen 
to determine eligibility. Those who appeared eligible presented for an in-person screening, 
during which the lead investigator obtained informed consent, conducted clinician-rated 
interviews, and administered self-report assessments. Participants completed all self-report 
assessments on their smartphones using SymTrend, technology developed for real-time data 
collection. Participants received daily and weekly text message reminders via SymTrend to 
complete the assessments. At the end of the study, participants received monetary 
compensation up to $300 based on number of phases completed plus a bonus for ≥ 80% 
compliance with assessments. Participants were contacted during the spring of 2016 for a 
phone interview to assess NSSI since the study.
Participant flow is presented in Figure 1. The majority of individuals who were screened out 
at the phone screen were determined to not meet the NSSI frequency inclusion criterion. All 
13 individuals who completed the screening visit were eligible and randomized. Of these, 
one was withdrawn before entering treatment due to no NSSI urges or acts occurring during 
the baseline phase. One dropped out after the first treatment session, citing the time 
commitment. One was withdrawn after Session 3 due to clinical deterioration and self-
reported reluctance to be forthcoming with information due to the audio recorder, which was 
used during each session for purposes of monitoring adherence to the protocol. One 
participant (P8) was withdrawn after the third session of the second intervention to 
coordinate an inpatient hospitalization due to the development of imminent suicidal 
potential. Given that P8 received one intervention prior to their withdrawal, this individual is 
included in the results presented below.
Interventions
The mindful emotion awareness and cognitive reappraisal and flexibility modules of the 
Unified Protocol for Transdiagnostic Treatment of Emotional Disorders (UP; Barlow et al., 
2011) were used for intervention content. The UP is a cognitive-behavioral treatment 
designed to address underlying temperamental processes across the emotional disorders and 
is comprised of six core therapeutic skills, including mindful emotion awareness and 
1Participants who evidenced a partial response (between 25 and 50% reduction in average number of NSSI urges and acts per week or 
a ≥ 50% reduction in average number of NSSI urges or acts per week from baseline) were to return to a two-week baseline before the 
other intervention and follow-up; however, no participants met this criterion in the study, which may be due to our pre-determined 
criteria for a partial response being too narrow or stringent.
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cognitive reappraisal. The UP was selected for use in this study for three reasons: 1) its 
primary focus on ameliorating aversive reactions to intense emotion, which directly 
addresses the functional mechanisms that often maintain NSSI, 2) its transdiagnostic nature, 
and 3) its modular format, which permits extraction of individual treatment components. 
Although its treatment strategies are not necessarily “new,” the UP differs from traditional 
single-diagnosis cognitive-behavioral therapy (CBT) protocols in that each core skill targets 
the mechanistic processes responsible for symptom maintenance across the full range of 
emotional disorders (e.g., aversive and avoidant reactions to intense emotion). The UP also 
differs from DBT in its focus on a relatively small number of therapeutic skills, each of 
which seeks to directly engage the treatment’s putative mechanism of action: extinction of 
distress in response to intense emotion. Study interventions closely followed the published 
UP manual (Barlow et al., 2011) with three modifications: 1) each module was delivered 
over four (instead of 2 to 3) 50- to 60-minute sessions, 2) examples of skill applicability to 
NSSI were presented in session and added to the client workbook chapters, and 3) references 
to other UP concepts were removed from each workbook chapter.
Session 1 of mindful emotion awareness training included an introduction to the concept of 
nonjudgmental, present-focused awareness of emotions, and a formal mindfulness exercise 
was practiced in-session. Session 2 consisted of practicing mindful emotion awareness 
during an emotion-producing song, and Sessions 3–4 consisted of practice with a brief and 
portable emotion awareness exercise for use in daily-life emotional situations. Session 1 of 
cognitive reappraisal included an introduction to the concept of automatic appraisal, a 
discussion of the reciprocal relationship between thoughts and emotions, and identification 
of core automatic appraisals using a downward arrow exercise. Session 2 focused on two 
common thinking traps (probability overestimation and catastrophizing), and Sessions 3–4 
focused on generating more flexible, alternative appraisals. Homework corresponding to 
each session was assigned weekly. During intervention phases, participants also received a 
daily text message reminder through SymTrend to practice the relevant skill. The aim of this 
ecological momentary intervention (EMI; Heron & Smyth, 2010) component was to 
facilitate skill acquisition.
The therapist was a masters level doctoral student with three years of experience who had 
received formal training and certification in the UP. Adherence was monitored during 
weekly supervision meetings. A randomly selected 20% of session audio recordings were 
rated for adherence and competency by the lead developer of the UP treatment. Adherence 
ratings, which included an item that assessed whether any disallowed interventions were 
delivered, were all 100% and the mean overall session rating was 4.8 on a scale of 0 (poor) 
to 5 (excellent).
Measures
Self-Injurious Thoughts and Behaviors Interview (SITBI; Nock et al., 2007)—
The SITBI was administered to confirm eligibility at the screening visit. This is a structured 
interview that assesses the presence, frequency, and characteristics of self-injurious thoughts 
and behaviors in the past week, past year, and over one’s lifetime. The SITBI has shown 
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good interrater reliability and test-retest reliability over a six-month interval, as well as 
strong construct validity, among self-injuring individuals (Nock et al., 2007).
Adult Anxiety and Related Disorders Interview Schedule for DSM-5 (Adult-
ADIS-5; Brown & Barlow, 2013)—The Adult-ADIS-5 was conducted at the screening 
visit to establish current mental disorders. This semi-structured diagnostic interview focuses 
on DSM-5 diagnoses of anxiety, depressive, trauma and stressor-related, obsessive-
compulsive, somatoform, and substance use disorders. The ADIS has demonstrated excellent 
to acceptable interrater reliability for the anxiety and mood disorders (Brown, DiNardo, 
Lehman, & Campbell, 2001).
Structured Clinical Interview for DSM-IV Axis II Disorders (SCID-II; First, 
Gibbon, Spitzer, Williams, & Benjamin, 1997)—The SCID-II is a semi-structured 
diagnostic interview used to determine the presence of personality disorders. It has 
demonstrated good psychometric properties and adequate convergent, discriminant, and 
predictive validity (e.g., Ryder, Costa, & Bagby, 2007), as well as good interrater reliability 
(e.g., Andover et al., 2014; Pistorello et al., 2012). In this study, only the BPD section was 
administered at the screening.
Daily assessment—NSSI was monitored continuously throughout all study phases via 
EMA methods, which reduce the recall biases associated with traditional self-report 
measures, augment ecological validity, and are ideal for obtaining information about 
sensitive behaviors (e.g., Nock et al., 2009; Shiffman, Stone & Hufford, 2008). A structured 
series of questions was administered through SymTrend, in which participants were first 
asked whether they had experienced an urge to engage in NSSI since their last entry. If they 
reported an urge, they were asked follow-up questions about the urge (e.g., duration, method 
considered), and whether they engaged in the behavior. If they reported a NSSI behavior, 
they were asked follow-up questions about the behavior (e.g., method). Participants were 
instructed to complete this assessment at least once per day and to self-initiate an entry 
whenever they experienced a NSSI urge or act.
Overall Anxiety Severity and Impairment Scale (OASIS; Norman et al., 2006)—
The OASIS, which is a five-item, continuous measure of anxiety-related severity and 
impairment, was administered weekly throughout the study. Higher scores on the OASIS 
indicate greater severity and impairment. Studies have indicated that the OASIS has high 
internal consistency, excellent test-retest reliability, and good convergent and discriminant 
validity among psychiatric outpatients (e.g., Campbell-Sills et al., 2009; Norman et al., 
2013).
Overall Depression Severity and Impairment Scale (ODSIS; Bentley, Gallagher, 
Carl, & Barlow, 2014)—The ODSIS, which is a five-item instrument designed to measure 
the severity and impairment of depressive symptoms, was administered weekly. Higher 
ODSIS scores indicate greater severity and impairment. In its initial validation, the ODSIS 
evidenced excellent internal consistency, good convergent and discriminant validity, and 
discriminated between outpatients with and without a mood disorder (Bentley et al., 2014).
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Southampton Mindfulness Questionnaire (SMQ; Chadwick et al., 2008)—The 
SMQ, a 16-item measure of mindful awareness of distressing thoughts and images, was 
administered weekly to assess mindful emotion awareness. Higher scores on the SMQ 
reflect greater levels of mindful awareness. The SMQ has demonstrated good internal 
validity and consistency in research with psychiatric outpatients (e.g., Boswell et al., 2014; 
Chadwick et al., 2008).
Emotion Regulation Questionnaire – Reappraisal (ERQ-R; Gross & John, 
2003)—The ERQ is a 10-item measure assessing two ER strategies (cognitive reappraisal 
[ERQ-R] and expressive suppression [ERQ-S]) that was administered weekly. Higher scores 
on the ERQ-R indicate greater reappraisal use. Studies have demonstrated good internal 
reliability and discriminability between the two ERQ subscales among undergraduate and 
community-based samples (e.g., Gross & John, 2003; Moore, Zoellner, & Mollenholt, 
2008).
Data Analysis
Analyses were conducted in accordance with established guidelines for SCED research and 
thus used a combination of visual inspection and statistical methods (Barlow et al., 2009; 
Tate et al., 2016). For visual inspection, primary outcome variables (NSSI urges and acts) 
were first plotted graphically for each participant.2 The effect of the interventions on NSSI 
was then evaluated by visually comparing the level, mean, and slope of weekly NSSI urges 
and number of NSSI acts during intervention and follow-up phases against the baseline 
phase. For participants who received both interventions, within-participant visual 
comparisons also included comparing the level, mean, and slope of weekly NSSI urges and 
number of acts during each intervention phase. The primary criterion used to determine 
clinically meaningful change was absence of self-injurious behavior after the intervention 
phase (or phases; Rizvi & Nock, 2008).
To complement visual inspection, Kruskal-Wallis tests were used to describe the overall 
phase effect on daily NSSI urges and acts within each participant. Bootstrapping resampling 
with replacement and maximum likelihood estimation were employed, and statistical 
significance was determined with the Monte Carlo p value. For participants who showed a 
significant overall effect, Mann-Whitney U tests were used to indicate which between-phase 
comparisons were driving the overall effect; a Bonferroni-correction was used for these 
analyses.3 To describe the effect of study phase on NSSI in the group as a whole, 
generalized linear mixed-effects model (GLMM) analyses were conducted with the glmer 
procedure in the R package, lme4 (Bates, Maechler, Bolker, & Walker, 2015; R Core Team, 
2015). GLMM excludes missing data (here, days without observations for NSSI urges and 
acts) and builds equations based on all available data. Examination of distributions of both 
daily NSSI urges and acts indicated these data were decidedly non-normal and suggested 
2For ease of graphical interpretation, daily NSSI urges were aggregated to produce data points indicating number of urges per week. 
When phases were not evenly divisible into weeks (e.g., a 15-day baseline phase) and/or participants neglected to complete a daily 
entry, the total number of NSSI urges reported that week was divided by the number of days with data over seven.
3As each participant included in these tests completed only one intervention phase, three between-phase comparison tests were 
conducted simultaneously; thus, significance was evaluated at .017 (typical p value of .05 divided by three) to reduce likelihood of 
Type I error.
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Poisson distributions. Using the R vcd package (Meyer, Zeileis, & Hornik, 2015), we 
conducted goodness of fit tests to a Poisson distribution, which indicated perfect fits of the 
distributions in both cases. Therefore, a Poisson distribution response model in which daily 
NSSI urges and NSSI acts were predicted from dummy-coded study phases was computed. 
Significance of pairwise phase comparisons of the proportions of NSSI urges and NSSI acts 
reported during each phase was then examined using a Bonferroni-correction.4
Weekly scores on measures of secondary outcomes and treatment skills were plotted 
graphically and the level, mean, and slope of data during intervention and follow-up phases 
were compared against baseline using visual inspection. Significance of within-participant 
change (from the baseline to the end of the two intervention and follow-up phases) was 
evaluated by calculating a 95% CI around observed change scores to determine reliability of 
changes (see Au et al., in press); Jacobson and Truax’s (1991) method was used for 
calculating standard error of the difference (Sdiff). When this 95% CI did not include zero, 
change was considered statistically significant. Overall (group) standardized mean difference 
scores were also calculated to estimate magnitude of change on secondary outcomes and 
skills from baseline to each subsequent phase using a d-statistic developed for SCED studies 
(Shadish, Hedges, & Pustejobsky, 2014) and corresponding 95% CIs. See online 
supplementary material for more detail about these analyses.
Results
Primary Outcomes: NSSI
Overall, participants provided EMA data on 94.1% of days in the study, resulting in 5.9% 
missing daily NSSI data overall. Across participants, the greatest amount of missing daily 
data occurred during the baseline phase (10.5%) and the least during follow-up (5.3%). 
Between participants, missing daily data ranged from 0.0% (P8, P10) to 15.7% (P4). Graphs 
of NSSI urges and acts are displayed in Figure 2 (participants who received mindful emotion 
awareness first) and Figure 3 (participants who received reappraisal first). In each figure, 
participants are ordered according to baseline length. Six participants met the 
aforementioned criteria for response to the initial intervention; three received mindful 
emotion awareness (P2, P9, P10) and three received reappraisal (P4, P5,5 P6). Four 
participants met criteria for nonresponse to the initial intervention and thus the alternative 
intervention was also applied; two received mindful emotion awareness then reappraisal (P1, 
P8) and two received reappraisal then mindful emotion awareness (P3, P7).
Visual inspection of each participant’s baseline data indicates that there were no systematic, 
within-baseline phase improvements in NSSI urges or acts. For individuals assigned to 
mindful emotion awareness first (Figure 2), visual inspection of intervention phase data 
indicate that mindful emotion awareness was associated with clinically meaningful 
4Four between-phase tests were run for these analyses; thus, significance was evaluated at .013 (.05 divided by 4) to reduce likelihood 
of Type I error.
5P5 was initially classified as responding to the first intervention due to reporting self-injurious urges during baseline that were later 
determined to be suicidal in nature. When these suicidal urges were later removed from the total number of baseline NSSI urges, P5 no 
longer met response criteria. Given that P5’s reduction in NSSI acts exceeded the 50% threshold and there were no NSSI urges during 
the last five study weeks, the second intervention was never applied.
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reductions in NSSI urges and acts for 3 of 5 participants (P2, P9, P10). For the other two 
participants (P1, P8), there were no clinically meaningful reductions in NSSI associated with 
this intervention. For P1, the adding cognitive reappraisal had a clinically meaningful effect 
on NSSI urges and acts, whereas for P8, there were no improvements associated with the 
application of the alternative intervention.6 For individuals assigned to receive cognitive 
reappraisal first (Figure 3), visual inspection of intervention phase data indicates clinically 
meaningful reductions in NSSI urges associated with this intervention for 2 of 5 participants 
(P4, P6). Data for NSSI acts during the intervention phase were less conclusive for P4 and 
P6, especially as P6 did not engage in NSSI during the study. Although for P5, cognitive 
reappraisal did not produce a systematic, clinically meaningful decrease in NSSI urges, this 
individual evidenced a clear reduction in NSSI acts during the intervention. For the 
remaining two participants assigned to cognitive reappraisal first (P3, P7), neither the initial 
intervention nor the addition of mindful emotion awareness training was associated with 
clear and systematic reductions in NSSI during active intervention phases.
Visual inspection of follow-up data7 indicates that for all six individuals who evidenced 
clinically meaningful reductions in NSSI during the first intervention phase, improvements 
were maintained or further enhanced. For individuals who received both interventions, data 
from the follow-up phase were more mixed. For P1, although NSSI urges were variable and 
the final data point overlapped with baseline, the mean level of NSSI urges during follow-up 
was lower than each previous study phase; P1 also did not engage in NSSI during the last ten 
study weeks. For P3, although NSSI urges overlapped with earlier phases, the level of mean 
weekly urges during follow-up phase was also lower than previous phases; this was also the 
only phase in which P3 reported no NSSI acts. For P7, however, weekly NSSI urges during 
follow-up overlapped with previous phases and there were no systematic trends, and NSSI 
acts were only slightly less frequent than previous phases. In summary, clinically meaningful 
reductions in NSSI occurred for 2 of the 3 participants who received both interventions and 
completed the follow-up phase.
Of the seven participants who completed the final interview, four denied NSSI since the 
study: P1 (two years out), P4 (20 months out), P5 (21 months out), P10 (three months out). 
At 26 months out, P2 estimated engaging in NSSI five times, and not within the past 1.5 
years. At 16 months out, P7 estimated engaging in NSSI 15 times, which is notably less 
frequent NSSI than any study phase. At six months out, P9 estimated one NSSI act per 
month, which is less frequent than their study baseline, but more frequent than intervention 
or four-week follow-up phases.
Results from Kruskal-Wallis tests are presented in Table 2. For the five participants who 
demonstrated a statistically significant phase effect on NSSI urges and/or acts, a series of 
Mann-Whitney U tests were also conducted (see Table 3). Overall, these analyses suggest 
that overall phase effects were largely influenced by differences between baseline and 
follow-up phases.
6Due to P8’s worsening suicidal ideation and depression, their reappraisal phase also included safety planning, behavioral activation, 
and increased between-session contact with the therapist.
7P8 was withdrawn from the study after the seventh treatment session, so follow-up phase data were available for nine participants.
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Glmer analyses indicated a significant overall effect of study phase on NSSI urges (Wald 
Chi-Square = 50.99, p < .0001). The proportions of NSSI urges by study phase and 
Bonferroni-corrected pairwise phase comparisons can be viewed in Table 4 and Figure 4. 
Pairwise phase comparisons indicated significantly smaller proportions of NSSI urges 
during the mindful emotion awareness, cognitive reappraisal, and follow-up phases 
compared to the baseline phase. The proportion of NSSI urges during the follow-up phase 
was significantly smaller than the three previous phases. The proportions of NSSI urges 
reported during each intervention phase were not significantly different. Glmer analyses also 
showed a significant overall phase effect on NSSI acts (Wald Chi-Square = 46.34, p < .
0001). As can be seen in Table 4 and Figure 4, pairwise phase comparisons showed 
significantly smaller proportions of NSSI acts during the mindful emotion awareness, 
cognitive reappraisal, and follow-up phases compared to the baseline phase. The proportion 
of NSSI acts during follow-up was also significantly smaller than all previous phases. There 
were no significant differences in NSSI acts between the two intervention phases.8
Secondary Outcomes and Treatment Skills
Graphs of secondary outcomes and treatment skills are available in Supplementary Figures 
S1–S10. Change scores and 95% CIs are available in Supplementary Table S1. Visual 
inspection indicates that six participants experienced clinically meaningful reductions in 
anxiety after the interventions were introduced; changes in anxiety were statistically reliable 
for four participants. Five participants experienced clinically meaningful and statistically 
reliable reductions in depression, whereas three participants showed reliable increases in 
depression.
Nine participants demonstrated clinically meaningful and/or statistically reliable changes in 
at least one of the two therapeutic skills by the follow-up phase, if not also during active 
intervention phases. Only two participants provided clear evidence for intervention 
specificity of change (i.e., greater changes occurring only in the skill that each intervention 
intends to address) based on visual inspection of changes in levels of mindful emotion 
awareness and reappraisal. Of the seven participants who evidenced reliable increases in 
mindful emotion awareness from baseline to follow-up, five received mindful emotion 
awareness training and two only received the cognitive reappraisal intervention. Of the five 
participants who evidenced reliable increases in reappraisal by follow-up, four received 
cognitive reappraisal and only one received mindful emotion awareness training. Of the six 
participants who received only one intervention, three showed reliable change in only the 
targeted skill and three showed reliable change in both skills.
Group descriptive statistics and effect sizes for secondary outcomes and treatment skills by 
study phase are presented in Supplementary Table S2. The most desirable scores on all self-
report measures were observed during the follow-up phase. Baseline to follow-up phase 
comparisons indicate moderate to large, significant effects on anxiety and depression in the 
sample as a whole. Baseline to follow-up phase comparisons also indicate large, significant 
increases in mindful emotion awareness and cognitive reappraisal. CIs corresponding to all 
8Glmer analyses were also computed without P8 (who was withdrawn before follow-up) for completeness. All overall phase effect 
and all pairwise comparisons reported for NSSI acts and urges remained statistically significant at (at least) p < .05.
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effect sizes for treatment skills were overlapping, suggesting that neither intervention was 
associated with significantly greater improvements in the targeted skill over the non-targeted 
skill.
Discussion
This study used a counterbalanced, combined series (multiple baseline and data-driven phase 
change) SCED to examine the effects of two transdiagnostic interventions (mindful emotion 
awareness training and cognitive reappraisal) on NSSI. For 8 of 10 participants, four weeks 
of mindful emotion awareness and/or four weeks of reappraisal produced clinically 
meaningful reductions in NSSI. Six of 10 participants showed clinically meaningful 
reductions in NSSI after only one intervention, whereas for two participants, the combined 
impact of both interventions resulted in clinically meaningful change. Of the five 
participants who continued to experience urges during the four-week follow-up phase, only 
one engaged in NSSI. There were no readily apparent differences between the two 
interventions in terms of magnitude or speed of changes. These findings provide support for 
hypotheses in the majority of cases (8 of 10).
Statistical test results generally corroborated those gleaned from visual inspection, as 5 of 10 
participants demonstrated statistically significant between-phase differences in NSSI. In the 
sample as a whole, NSSI urges and acts were less frequent after the interventions were 
introduced; effects were strongest when comparing the follow-up to baseline. The lack of 
systematic improvement during two- and four-week baseline phases, reductions in NSSI 
only after introducing the interventions, and magnitude of changes suggest that the observed 
effects are likely not due to chance fluctuations, regression to the mean, spontaneous 
recovery, life events, or passage of time. Information from a longer-term follow-up provide 
preliminary indication that gains were generally maintained over time. Overall, results 
suggest that interventions comprising 4 to 8 weekly, sessions focused on specific emotion-
focused strategies may be efficacious for NSSI.
Two participants did not experience meaningful changes in NSSI during the study. There are 
several possible reasons for this nonresponse. First, these two individuals engaged in NSSI 
more frequently than most other participants, which suggests that for adults engaging in 
NSSI more regularly (e.g., almost daily cutting for P8), these low-intensity interventions 
alone may not be sufficient. Second, one of these participants (P8) had the most complex 
clinical presentation, meeting criteria for nine current diagnoses (sample mean = 3.3). After 
a significant life stressor at the beginning of the first intervention, suicidal ideation quickly 
escalated to intense, active levels, and this individual was later withdrawn to facilitate a 
hospitalization. Entering a higher level of care may have been preferable when suicidal 
thoughts first escalated for P8; further, this individual likely would have benefitted from 
more flexible, multifaceted treatment to address their range of clinical problems (e.g., social 
skills training, trauma-focused procedures), in addition to the behavioral activation and 
safety planning components included during the reappraisal phase. Third, P8 evidenced the 
lowest baseline levels of mindful emotion awareness and reappraisal, which suggests that a 
higher treatment dose may be necessary when more extreme emotion regulation deficits are 
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present. P7 and P8 also displayed lower motivation to change NSSI; thus, motivational 
enhancement strategies may have been helpful in these cases.
Findings for secondary outcomes (i.e., anxiety, depression) were positive overall, yet 
somewhat more mixed at the single-case level than those for NSSI outcomes. This may 
reflect the fact that interventions were tailored to NSSI and not extended to co-occurring 
emotional disorders and symptoms. Results also indicate that the interventions successfully 
targeted their hypothesized skills-based mechanisms: increased mindful emotion awareness 
and cognitive reappraisal. Eight of the 9 participants who showed increased mindful emotion 
awareness and/or reappraisal during the study also showed clinically meaningful reductions 
in NSSI. Overall, these results suggest that mindful emotion awareness and cognitive 
reappraisal may be effective strategies to deliver during NSSI treatment; however, whether 
these skills functioned as true mechanisms of action is less clear. For 7 of 8 participants who 
showed reductions in NSSI, consistent increases in these skills did not clearly precede 
changes in self-injury. More research is needed to further examine whether changes in these 
constructs occur before and uniquely predict reductions in NSSI (and not vice-versa), and 
clarify the key mechanisms of change during successful NSSI treatment.
The highest levels of mindful emotion awareness and reappraisal were observed after active 
intervention phases. These findings suggest that it may take more than four weeks of 
practice for these skills to take hold, and to result in meaningful differences in NSSI. Along 
these lines, there is literature to indicate that negative affect may increase during early stages 
of mindfulness practice, whereas continued use of mindful awareness reduces negative 
emotions and related symptoms over time (e.g., Davidson & Kaszniak, 2015). It follows that 
although being more mindful of emotional experiences on an ongoing basis may reduce 
NSSI over time, providing patients with more concrete skills to use when experiencing 
severe self-injurious urges is necessary. Such deliberate strategies (e.g., distraction, crisis 
coping) can be framed as important for prioritizing safety and reducing distress to a 
manageable level, at which time a nonavoidant strategy (e.g., mindfulness, opposite action, 
problem-solving) may be used.
Overall, there was not strong evidence for intervention specificity of change. These results 
align with other research indicating that specific therapeutic components do not necessarily 
have the biggest impact on only the specific construct that strategy is intended to address 
(e.g., Boswell et al., 2014; Peris et al., 2014). This also begs the question of whether mindful 
awareness and reappraisal share similar underlying mechanisms (e.g., Hayes-Skelton & 
Graham, 2012) and thus serve the same therapeutic function. Both interventions were 
extracted from the UP, which uses five core modules to target one underlying change 
mechanism: extinction of distress in response to intense emotion. Even if these two 
strategies engage the same mechanism, however, some individuals may be more receptive 
and/or evidence a stronger response to one over the other. Although this study did not show 
a clear advantage for either intervention, whether the four individuals who did not respond to 
the initial intervention would have shown stronger or more rapid changes if the other had 
been delivered first is unknown. Idiographic research that examines personalized selection 
and ordering of treatment components, coupled with improved knowledge of key 
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mechanisms, should ultimately maximize treatment efficacy, and facilitate dissemination of 
efficient and cost-effective approaches for NSSI.
Limitations
There are a number of limitations that must be acknowledged. First, the study lacked an 
active control condition (e.g., treatment as usual) which means that the observed effects 
could be due to non-specific therapeutic contact and/or more clinician contact during the 
intervention phase(s). Future SCED research could benefit from standardizing the amount of 
clinician-participant contact across baseline and intervention phases. Second, all treatment 
and assessments were conducted by the same person. Third, the study used measures of 
mindful emotion awareness and cognitive reappraisal that do not map precisely onto these 
constructs as they are delivered within the UP. In light of observed discrepancies regarding 
the relationship between NSSI and self-report versus non-self-report measures of emotion 
regulation processes (e.g., Franklin et al., 2010), future research that uses multi-method and 
ecologically valid assessments of mindful awareness and reappraisal may help shed light on 
the exact mechanisms of these interventions. Fourth, participants were provided monetary 
compensation for completion of study procedures, which may affect generality of findings to 
more typical clinical settings. Another limitation is potential for generality to more diverse 
and severe self-injuring populations, as participants were largely female and Caucasian 
young adults with relatively low-frequency and severity NSSI, and higher-risk individuals 
were excluded. Thus, findings must be considered within the context of the lower-risk 
sample and in fact, provide some indication that weekly, emotion-focused interventions may 
not be sufficient stand-alone treatments for more severe self-injuring individuals with 
imminently life-threatening symptoms.
Despite these limitations, the use of a sample with less severe self-injurious thoughts and 
behaviors (overall) rendered it possible to conduct a well-controlled exploration of core, 
mechanistic treatment strategies for NSSI, as most participants did not require shifting the 
focus of treatment to safety. The rigorous and practical experimental methodology, 
continuous measurement, and use of EMA/EMI were also strengths of the study. The 
idiographic design also allowed for exploration of individual factors that influenced 
response. Overall, results suggest that delivering these interventions in isolation may be 
better suited for individuals with less frequent and acute NSSI. Within a stepped-care model 
for NSSI, skills-based interventions may be appropriate first-line treatments for lower-risk 
self-injuring individuals, whereas more chronic, acute patients could be “stepped up” to 
more intensive, costly care. Given the rising rates of NSSI on college campuses (e.g., Center 
for Collegiate Mental Health, 2016), university health centers facing high demand for 
services may benefit from this model.
Conclusions
In conclusion, results from the present study indicate that brief, cognitive-behavioral 
interventions targeting two specific therapeutic skills (mindful emotion awareness and 
cognitive reappraisal) that directly address the functional processes that often maintain self-
injury may reduce NSSI. Future research is needed to determine the optimal use of 
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transdiagnostic, emotion-focused interventions within evidence-based models of care for 
NSSI.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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focused on increasing mindful awareness of emotions and/or flexibility in thoughts about 
emotion-producing situations may reduce nonsuicidal self-injury.
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Figure 1. 
Participant flow. a One participant dropped out during the initial intervention. b One 
participant was withdrawn during the baseline phase and one participant was withdrawn 
during the initial intervention. c P8 was withdrawn during the second intervention.
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Figure 2. 
NSSI urges and acts: Participants assigned to receive mindful emotion awareness first. 
Participants assigned to the two-week baseline are in the first column and those assigned to 
the four-week baseline are in the second column. For P1, weeks 9 and 10 consisted of a two-
week vacation taken by this participant during which no treatment sessions were conducted. 
P8’s five-week mindful emotion awareness phase spanned five weeks due to scheduling 
difficulties, but only four sessions. P8’s reappraisal phase also included behavioral activation 
and safety planning, as well as increased between-session contact.
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Figure 3. 
NSSI urges and acts: Participants assigned to receive cognitive reappraisal first. Participants 
assigned to the two-week baseline are in the first column and those assigned to the four-
week baseline are in the second column. P3’s four-week baseline was extended due to 
scheduling difficulties for the first session. For P3, P5, and P6, intervention phases spanning 
more than four weeks still consisted of only four sessions.
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Figure 4. 
Group data based on N = 855 daily observations. Bars indicate proportions of NSSI urges 
and acts per phase. Pairwise phase comparisons showed statistically significant differences 
between proportions of NSSI urges and NSSI acts in the baseline phase compared to all 
three subsequent phases (baseline > all other phases), and the follow-up phase compared to 
all three previous phases (follow-up < all other phases). There were no differences between 
the two intervention phases.
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